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A CATgBTHR WITH STENT AMD METHOD POR THE PROPtyCTIQH 
Of A CATHETER WITH STENT 

The present invention relates to a catheter system 
for introducing and implanting a stent and comprising a 
catheter having at its one end an expandable portion, at 
its opposite end elements intended for communication with 
means for expanding the expendable portion, and a stent 
made of a material to which a permanent deformation for 
maintaining an enlarged transverse dimeneion is imperted 
when the catheter is expanded, said stent being arranged 
around the expandable portion of the catheter and 
r«leasably fixed to the catheter to prevent movement of 
the stent during insertion. 

In case of partially oceluded blood vessels, e.g. due 
to erterioseleroeis, it was previously necessary to 
perform surgery directly at the site of occlusion to cure 
a patient suffering from this kind of disorder. Such 
partial occlusion may be dilated by introducing e catheter 
with an expandable portion into the blood vessel and 
expending the expandable catheter portion in the partially 
occluded area. However, this is not always sufficient 
since tha partially occluded portion may be reestablished 
or relapse to its partially occluded state, in recent 
years it has become increasingly common to treat such 
cases by iaplantation of a stent (an endoprosthesis) into 
the partially occluded portion of a blood vessel. 
Following iaplantation, the stent influences the blood 
vessel to the effeet that the latter stays dilated. In 
most instances, the patient will avoid more severe 
consequences of such disorder in the future. 

Various types of eatheters with expendable portions 
are available. A first type is designed with a portion 
which, under the influence of pressure, is expanded by 



SUBSTITUTE SHEET (RULE 26) 



WO 95/33422 



PCT/IB95/00492 



2 

•l**tic deformation of th expandable portion. Thie type 
is inoet often designated balloon catheter*. A particular 
embodiment of such catheter ie disclosed in UK 156674. 
Thie catheter comprises a reinforcement web in its 
expandable portion, said reinforcement web having a rhomb 
pattern. Expansion of the expandable portion of such 
catheter entails simultaneous reduction of the length of 
said portion. 

A second type of catheter is made of a substantially 
non- elastomer ic material and provided with elements which 
are, in the unexpended state of the catheter, for instance 
rolled/folded around the remaining catheter assembly. 
Pressure influences will cause the expandable portions to 
unfold. 

3 tents , too, are available in various embodiments. 
Distinction is made between pressure- expandable stents and 
auto- expandable stents. The stent type relevant to the 
present invention ie the pressure -expandable one to which 
pressure influences from the catheter imparts a permanent 
deformation until the desired introduction diameter has 
been reached. An example of such stent is known from SP 
312852. The stent disclosed therein is a stent made from 
a coherent thread. 

The implantation of such stent is effected by means 
of a catheter provided with an expandable portion onto 
which the stent is arranged. The catheter with the stent 
ie introduced e.g. in the groin region if the stent is to 
be lodged in a blood vessel in a leg, and it is guided 
under x-ray monitoring to the partially occluded site 
whereupon means connected to the catheter applies a 
pressure to said catheter and the expandable catheter 
portion urges the stent out towards the blood veeeel wall. 
The pressure is subsequently reduced and the catheter may 
then be withdrawn from the blood vessel whereas the stent 
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in its expanded state remains in the blood veaael portion 
which requires treatment. The operation ie relatively 
simple compared to the surgical intervention otherwise 
required at the partially occluded site and thus it is 
5 desirable in many situations. 

The use of balloon catheters to deliver various types 
of stents has become widely used in the medical field. 
Such relatively non-invasive techniques offer many 
advantages to both patient and surgeon. Notwithstanding 

10 the advances made in this area, several problems still 

exist with respect to preventing the stent from unwanted 
movement on the uninflated balloon during insertion, 
placement, and final positioning of the stent prior to 
expansion and full deployment. Often the stent moves 

15 relative to the balloon during its negotiation through 

tortuous vessels and becomes off-centered on the 
inflatable balloon, such that it incompletely or 
improperly expands. In a worst case scenario, the balloon 
may move such that its expansion and proper positioning 

20 are not possible. For example, SP-A-0442fi57 discloses a 

catheter system of the type described above where the 
stent is arranged around the expandable catheter portion 
and where collars or sleeves are mounted on the catheter 
serving only to secure the stent at its end portions. 

25 Owing to its collars, this known catheter system has 

a relatively large diameter. Moreover the catheter system 
is associated with the drawback that there is a risk of 
the stent moving away from the catheter surface during 
introduction of the catheter system through the small 

30 bending radii of a blood veesel. thereby caueing damage to 

the blood vessel. 

U.S. Patent 4.950,227 disol ses a similar system 
wherein, however, an alternative stent embodiment is used, 
vis. the s -called -knitted stent-, whereby the risk of 
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the stent moving away from the catheter surface is reduced 
but not completely eliminated. Like the above-described 
catheter system, however, the catheter system known from 
this U.S. patent is disadvantageous, too, due to the use 
5 of collars for mechanical securing of the stent and the 

ensuing increased outer diameter. 

Efforts to solve the unwanted movement of the stent 
during insertion have included using adhesive to bond the 
stent to the balloon. For example, U. S. Patent No. 

10 5,100,429 employs a photo-degradable adhesive to bond the 

balloon to the stent. Light is then used to degrade the 
adhesive once the stent is inserted into the body. In 
this disclosure the stent used is of the type which is 
rolled around the catheter assembly which means that the 

15 aggregate system has a relatively large croes section at 

this point. Thereby the fields of application of the 
system are restricted. Moreover, practice has shown that 
there will always be residues of adhesive left on the 
implanted stent, which residue is to be degraded so as not 

20 to cause occlusion of the blood vessel. Thereby the 

implantation is rendered more difficult and the system 
presupposes particular adheeives, e.g. a light -degradable 
adhesive, and means, e.g. a light source, in connection 
with the catheter to degrade the adhesive. 

25 The fact that thus the known catheter systems which 

incorporated stents have relatively large transverse 
dimension* due to their having portions which overlap the 
stent end* or optionally the entire stent, or due to the 
stent being rolled around the catheter assembly, the 

30 field* of application of such catheter system* are 

restricted. Moreover, there is a certain risk associated 
with the known system* that adhesive residues adhere to 
the implanted stent. 
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Zt ia therefore one object of the invention to 
provide a catheter a/stem of the type which in a simple 
manner ensures reliable securing of the stent against the 
catheter and simultaneously allows such catheter system to 
be designed with a substantially reduced transverse 
dimension compared to the prior art and without the risk 
of adhesive reeiduea or catheter materiala sticking to the 
implanted atant. 

Thie ia obtained with a catheter system which is 
characterized in that the atant ia adheaively connected to 
the expandable catheter portion with adhesive forces 
between stent and support which are leaa powerful than the 
ahear forcea applied by the expandable portion which 
influence the adhesive connection when thie portion ia 
expanded. The atant ia releasably connected at the 
bondline to the expandable portion of the catheter by 
adheaioa forcea which are weaker than the ahear forcea 
created at the bondline when the expendable portion ia 
expanded and whereby said bondline edheeively faila at the 
•teat surface, i.e. etent/adheaive interface, during 
expansion to release said stent. The term -adheaively 
faila- aa uaed herein ia meant to indicate failure at the 
interface and not in the matrix of the adheeive b*£ 3A 

Thua, thm adhesive communication may be formed by uae 
of a auitable adhesive or through eoftening of the 
catheter aurface and subsequent positioning of the atant 
thereon. 

According to e particularly auitable embodiment of 
the invention, the .teat i. at lent partially depressed 
into the catheter surface ia the expaadable catheter 
portion ia it. uaexpaad.d atata. Thereby the further 
advantage ia obtained that the depreasioa formed by 
depreaaiag the -tent iat the catheter aurfac. prevent, 
axial diaplecaaaaat of the .teat relative t the catheter 
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and the transverse dimension of the catheter system is 
further reduced. 

The idea of using adhesives to bond the stent to the 
balloon has inherent problems with respect to adhesive 
S residue which may be left behind once the bond is broken. 

Such residue, even if biodegradable over time, may present 
problems and cause blockage in smaller vessels, as well as 
other side effects* 

The present invention seeks to offer a solution to 
securing the stent to the inflatable portion of the 
catheter, such that a releasable bond is formed without 
the risk of adhesive residue. In one embodiment, the bond 
is formed by the same material as the inflatable portion 
of the balloon. This can be achieved by softening the 
exterior wall of the balloon and depressing the stent into 
the stent into the softened, inflatable wall and allowing 
the softened material to adhere to the stent. Thm 
formation of such a bond is, in effect, a hot-melt joint. 
This bond can be effected with a number of different types 
of stents, including wire stents or cage stents, as well 
as porous tubular stents. The bond joint may occur at 
each point of contact between the stent and the balloon 
surface, or it may be formed at preselected, spaced apart 
contact points. 

25 in another embodiment, a separate adhesive material, 

being the same or different from the material comprising 
the balloon wall, may be employed. In thie case, however, 
it is necessary that the adhesive material have a modulus 
of elasticity which is substantially similar to the 

3 0 modulue of the balloon. This is to allow the adhesive to 

remain stationary relative to the balloon during expansion 
o£ the balloon and releaee itself from th stent without 
leaving residue. While it is n t necessary that the 
moduli between the adhesive and the inflatable p rtion 



10 



15 



20 



WO 95/33422 



PCT/EB9S/00492 



(balloon) be exactly the same, it is preferred that the 
degree of difference between the adhesive in dulue of 
elasticity and the stent modulus of elasticity be 
maximized and the differential between the modulus of the 
5 inflatable balloon and that of the adhesive be minimized. 

This requirement is to prevent the adhesive from 
shearing from the balloon during expansion and r ema ining 
on the stent once it is deployed. If the adhesive has a 
modulus of expansion which is much closer to the modulus 

10 of the balloon than of the stent, the adhesive will have a 

tendency to remain stationary with respect to the balloon 
but will move at the bondline joint with respect to the 
stent. This can further be illustrated with respect to 
Figures 8A and 8B. At a given contact surface between the 

15 stent and the wall surface of the balloon, various contact 

points can be identified. During expansion, all of these 
points begin to move nearly simultaneously in a shear 
direction. If the modulus of elasticity of the adhesive 
ie such that the adhesive points do not move relative to 

20 the balloon, i.e., expand with the balloon, the shear 

forces will not lift the adhesive from the balloon surface 
and the adhesive will remain attached to the wall. 
However, at the bondline interface between the stent and 
the adhesive, the points of contact are now moving 

25 relative to each other and the bond will then be overcome 

by the shear forces and be released from the stent, 
thereby freeing the stent from adhesive and permitting 
deployment of the stent into the vessel without adhesive 
residue. If the differences between the moduli of the 

30 stent and the adhesive are great enough, the release of 

the bond between thsse components can easily be 
eff actuated, sines all tha points of contact will 
substantially move simultaneously. This principle can be 
illustrated in simplified fashion through the use of an 

33 adhesive bandage on the skin. If the adheeiv bandage is 

re mo ved by peeling very slowly, it is difficult and 
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painful to remove. However, if the adhesive bandage is 
elastomeric and can be stretched, it can be easily removed 
by stretching its ends in opposite directions, thereby 
applying shear forces at opposite ends. In this manner, 
the bandage lifts very aaaily, without pulling the skin 
and with a nominal amount of force. This is because all 
the points of adhesive contact are moving relative to the 
skin which remains stationary. 

The present invention seeks to take advantage of such 
principles by providing a catheter system which includes a 
catheter member having an inflatable portion and a stent 
member which is capable of permanent deformation when 
expanded and which is releasably attached to said 
inflatable portion by a bond, whereby upon inflation of 
said inflatable portion, the bond is released from the 
stent to permit deployment of the stent member into the 
body. 



In the present invention the incorporation of 
additional elements, e.g. collars, for mechanically 
securing the end portions of the stent or optionally the 
entire stent assembly is avoided and the entire catheter 
system may thus be constructed with substantially smaller 
transverse dimensions, i.e. diameter, than the prior art, 
which is of considerable importance when introduction into 
the patient of the catheter with its integral stent is 
effected through an introducer sheath, thereby also making 
it possible to subsequently select an introducer sheath 
with a nailer diameter. The size of the introducer 
sheath ia crucial to the expediency of the patient's 
recovery and discharge from the hospital following 
treatment. As a consequence of this reduction of the 
required hospitalization period, the option that a 
narrower introducer sheath may be used b th contributes t 
the well being of the patient and rationalises the 
operation of the h spital. 
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la ont embodiment, the present invention includee a 
catheter eyetem for introducing and implanting a atent in 
a body, aaid system including a catheter member having 
first and second ends, said first end having an inflatable 
portion, a lumen in fluid communication with said 
inflatable portion and said second end to provide means 
for inflating said inflatable portion; and an expandable 
•tent member capable of permanent deformation when 
expanded, at least a portion of said stent member being 
attached to said inflatable portion by a bond, whereby 
upon inflation of said inflatable portion said bond is 
released from said stent member to permit deployment of 
said stent member and removal of said catheter member. 

The bond may comprise an adhesive which must be 
selected from among those which has a modulus of 
elasticity such that upon expansion of the catheter's 
expandable or inflatable portion, the bond, i.e., adhesive 
connection, between the inflatable portion (balloon) and 
the adhesive itself, i« influenced or subjected to a 
weaker force at the balloon/adhesive bondline than the 
force which is influencing the a tent/adhesive bondline. 
By selecting such an adhesive for this purpose, it is 
ensured that the adhesive will remain on the catheter 
surface during implantation of the stent. The selection 
of an appropriate adhesive can be made on the basis of the 
modulus of elasticity. By selecting an adhesive with a 
modulus of elasticity which more closely approximates the 
modulus of elasticity of the inflatable portion of the 
catheter, very little shear force will be placed on the 
balloon/adhesive bondline (interface) during balloon 
expansion. A relatively higher shear force will be 
experienced, however, at the stent /adhesive bondline due 
to the large differences in the modulus of elasticity 
between the stent and the adhesive Pig ■!« 
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Although the adhesive may be selected from a material 
which ie different from that of the balloon, it ia 
preferred to form the adhesive bond using the balloon 
material per mm. This accomplished by softening the 
5 balloon material, depressing the stent into the softened 

area and allowing the balloon material to adhere at the 
points of contact. As previously described, this adhesive 
connection is essentially a hot-melt joint whereby the 
stent releaeably bonds to the balloon. In this instance, 

10 since no separate or additional adhesive is used to form 

the bond, there is no residue which remains once the 
balloon expansion releases the stent. In this embo dim ent! 
the modulus of elasticity of the balloon and the adhesive 
are substantially identical since they are the same 

15 material. Their moduli are significantly smaller than 

that of the stent. Thus, the differential between the 
stent and balloon moduli are maximized to produce the 
deeired result. 

The stent is advantageously depressed into the 
20 catheter surface in the expandable portion in a depth 

corresponding to from one twentieth to one half of the 
stent material thickness and more advantageously from one 
tenth to one third. 

Moreover the invention relates to a method of 
25 producing a catheter system for the introduction and 

im p lantation of a stent which catheter system comprises a 
catheter with an expandable portion at its first end and a 
plastically deformable stent arranged around the 
expandable catheter portion. 

30 The method includes the steps of positioning the 

stent around the expandable catheter portion, softening 
the surface f the expandable catheter and applying 
pressure t the stent to obtain at least partial 
depress! n into the catheter surface. 



WO 95/33422 



PCT/IB95/00492 



11 

X particularly simple way of doing this ia by 
arranging the catheter carrying the stent on the 
inflatable catheter portion in a device which enclose* the 
stent and introducing a fluid under pressure into the 
5 catheter through the elements intended therefor at the 

opposite end of the catheter so as to expand the 
expandable catheter portion and urge the stent towards the 
inside of tha device whereby the stent is depressed into 
the catheter surface. 

10 The fluid pressurs in tha catheter is then 

subsequently reduced whereby the cross section of the 
expandable catheter portion is concurrently reduced and 
the catheter bearing the depressed stent may be removed 
from the device. 

15 The method described above ia thus both simple and 

efficient for tha production of catheters according to tha 
invention where the stent ia depressed into tha catheter 
surface. 

In another embodiment, a separate adhesive ia used to 
20 join the stant and inflatable portion. Tha adhesive is 

selected to form a bond which releases only at tha 
stent /adhesive interface and not at the balloon/adhesive 
interfaca. 

Tha sof tening of tha catheter surface may for 
25 instance ba af fee tad by application of a solvent • 

However, it ia particularly advantageous to soften tha 
catheter surface by heating, thia procesa baing easily 
controllable. Whan tha eoftened catheter surf ace resumes 
ita stable state, the stent will moreover adhere to the 
30 catheter material which contributee further to tha 

eecuring of the stent during introduction o£ the catheter 
into a bl d veaael. When an adhaaive ia applied the 
catheter surface may be constituted f such an adh aive 
layer. 
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The invention will now b described in further detail 
with reference to the drawing*, wherein 

Figure 1 ii an overall view of the catheter system 
according to the invention. 

Figure 2 ie a more detailed view of the expandable 
portion of a catheter in its unexpended state and having a 
stent secured thereto. 

Figure 3 is a sectional view through a catheter in 
its longitudinal direction and at the expandable portion. 

Figure 4 shows the catheter and the stent 
corresponding to Figure 2 where, however, the catheter is 
expanded • 

Figure 5 is a sectional view through a catheter at 
its expandable portion where the catheter is expanded. 

Figures 5A and 6B are more detailed sectional views 
through a section of a catheter where a stent is depressed 
into the catheter surface and shown in the unexpended and 
expanded states, respectively. 

Figure 7 is a schematical view of a useful device for 
bonding the inflatable portion of the catheter to the 
stent. 

Figures 8A and 88 are schematic sectional views taken 
longitudinally through a catheter at its expandable 
portion showing the use of a separate adhesive bonding the 
stent to the balloon. 

Figure 1 shows on embodiment f the catheter system 
according t the invention. The catheter system comprises 
a catheter 1 with an expandable portion 2 at its first 
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nd, a stent 3 arranged around the expandable catheter 
portion, and element! at the opposite end of the catheter 
intended for communication with means for expanding the 
expandable portion 2. 

5 Figure 2 is a more detailed view of the stent 3 . The 

stent is made of a coherent metal thread. This thread is 
curved and thus it appears as a band coiled around the 
catheter whereby a tubular stent 3 is formed. 

Figure 3 shows the construction of a catheter 1 which 
in a manner known p££ £1 is provided with an expandable 
portion. Herein, the introduction end 4 of the catheter 
and an inner tubular member 5 is formed integrally. The 
introduction end 4 is open between its tip and the tubular 
member 5. Hereby a guide wire (not shown) may be used for 
the introduction of the catheter into a blood vessel. 
Around and at a distance from the inner tubular member 5 
an outer tubular member S is arranged. The outer tubular 
member is made partly of an elastically deformable 
material 7, preferably a thermoplastic elastomer, partly 
of a non- deformable material 8. 

When the elements at the opposite end of the catheter 
are connected to e.g. a fluid pressure source, fluid under 
pressure will enter the space between the inner and the 
outer tubular member and thereby cause the elastomeric 
25 material 7 to bm extended and the cross section of the 

catheter to be increases as will appear from Figure 4. At 
tha same time the stent material is deformed as the curves 
are moved away from each other. Figure 5 showe a section 
through a catheter in the state shown in Figure 4. 

30 Figure 6A shows how the stent 3 ia depressed into the 

surface o£ the elastically deformable catheter material 7 
in an unexpanded state f th catheter. Since the 
catheter material 7 is extended under th influence of 
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preeeure, the partially circular depreaaion formed in the 
cathatar aurfaca and ahown in Figura Sk will ba ao 
deformed that tha contact faca batwaan cathatar and atent 
ia raduced aa indicatad in Figura 6B. It ia outlinad 
5 gchamatically that a point P, which in an unaxpandad atata 

ia aituatad immediately adjacant to tha atant thraad, ia 
aituatad a diatanca from tha atant threat at P' in tha 
axpandad atata of tha cathatar. Thua, partial 
dieplacement of tha contact alamanta ia affactad ralative 
10 to tha atant and tha cathatar aurfaca, raapactivaly . 

Diacontinuation of tha praaaura influanca and tha anauing 
raduction of tha cathatar croaa aaction laavaa tha atant 
in ita axpandad atata aa will appaar from Figura 4. 

Figura 7 ahowa an and portion of a cathatar whara a 

15 atant ia arranged around an expandable cathatar portion, 

while tha atant ia not yet dapreaaad into tha cathatar 
aurfaca. According to a preferred embodiment of tha 
method according to the invention tha catheter 1 and the 
atant 3 are introduced into a heating devica 9. Tha 

20 temperature in the heating device ia maintained at from 

50*C to 250*C, preferably about 150*0, and after a certain 
period of time depending on tha actual temperature, the 
catheter aurfaca will be eoftened. The elementa at tha 
oppoaite and of tha catheter are connected to e.g. a fluid 

25 preeeure eource and fluid under preeeure cauaaa tha 

expandable portion of tha catheter to expand and to urge 
tha atant towarda tha inner wall of tha devica whereby the 
atant ia dapreaaad into tha catheter aurfaca. Whan tha 
praaaura is reduced, the croaa aaction of tha catheter 

30 will ba reduced whereupon the catheter and tha atant may 

ba removed from tha devica. Whan tha catheter aurfaca ia 
aof taned and tha atant eubeaquently depreaaad into tha 
aurfaca, an adheeive connection batwaan cathatar and atant 
ia alao obtained which contributea further to ■•curt that 

35 tha atant ia fixed relativa t tha catheter during 

intr duction int a bl od veeeel. The expanaion ccurring 
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during mounting of the stent in the catheter furfact is of 
a rang* which causes only alas tic deformation thereof. 
Thua, any expansion of the stent during this mounting 
process reverses itself to the non-expanded state once the 
5 thus formed catheter system is removed from the fixture. 

Figure 8A shows the unexpanded balloon and Figure 88 
shows the expanded balloon with the inflation forces f z and 
shear forces shown with directional arrows at the bondline 
interface between the adhesive and stent. Figure 8A 

10 represents an embodiment of the present invention showing 

the use of a separate adhesive in the form of a fillet 10 
which defines a bondline at interface 11 between stent 3 
and fillet 10. The adhesive forms the connection between 
stent 3 and the external surface of balloon 12. In this 

15 viaw, the balloon is in an unexpanded state, i.e. 

deflated. The external surface 12 and the internal 
surface 13 of the balloon define a thickness t x which is 
the thickness of the inflatable balloon. Two points are 
marked on the balloon surface as d 1 and d,. The distance 

20 between these two points, which are positioned at the 

corners of the adhesive fillet 10 r is defined as l x 
indicating the starting length between the two points. 
During inflation as depicted in Figure SB, inflationary 
force f x is applied to the internal surface 13 of the 

25 balloon such that expansion is initiated. Simultaneously, 

as the balloon stretches, shear forcee f f exist at the 
bondlinee of the adhesive connection. The elastomeric 
adhesive forming fillet 10 has been chosen to have an 
elastic modulus such that it expands along with the 

30 balloon. During the expansion, the thickness of the 

balloon is diminished to t a Usss than t a ) and the shear 
forces which act throughout tha adhesive connection 
separate at bondline 11 causing the release of tha stent 
from th adhesive and leaving a gap 14 such that the 

35 balloon can be removed t allow permanent fixture of the 

stent 3 in the body. H adhesiv residue remains on the 
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• t«nt during the expansion of the balloon. There is les 
in vement between the adhesive and the balloon interface 
than betwaen the a tent and adhesive interface, thereby 
indicating that leea force ia required at bondline 11 to 
5 release the etent since adhesive 10 and stent 3 were in 

movement relative to each other during the expansion 
process. 



The material from which the expandable portion of the 
catheter is made may be chosen from a number of 
10 thermoplastic elaetomeric polymers which are capable of 

being inflated. Preferably, however, the expandable 
balloon is made from polyurethane . 



The balloon may take a number of configurations and 
shapes designed to perform in various ways. Additionally, 

15 reinforcement and/or expansion control fibers may be 

provided to the balloon. Generally, these fibers are 
embedded in the matrix of the balloon in a helical pattern 
such that they will prevent expansion beyond a pre- 
specified limit. These fibers are generally selected from 

20 a non-elastomeric thermoplastic material such as 

polyethylene or polyethylene terephthalate. One example 
of such a reinforced balloon is described in U.K. Patent 
Ho. 1,566,674 whereby a reinforcement web is embedded in 
the expandable balloon. In the balloon's inflated state, 

25 the reinforcement web has a rhomb or helical configuration 

where one rhomb axis is substantially parallel with the 
catheter axis to which the balloon is attached. Expansion 
of the expandable catheter portion causes the rhombs to 
change their axis length such that in the uninflated 

30 (unloaded) state, the length of the second transverse axis 

in its fully expanded state will be increased. 



This means that the length of the expandable catheter 
p rtion is reduced, i.e. that an axial movement eeurs 
during expansion whereby the stent length is reduced 
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corresponding to the length reduction o£ the expendable 
catheter portion, whereby the release of the stent from 
the catheter is further promoted. This expansion also 
contributes to the partial displacement of the contact 
faces as explained above in connection with Figures 6A and 
6B. However, other catheters will also be suitable for 
use in connection with the catheter system according to 
the invention. Moreover, it is also possible to use all 
types of balloon- expandable stents. 
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1. A catheter system for introducing and implanting a 
stent in a body comprising: 

a catheter member having first and second ends, said 
first end having an inflatable portion, a lumen in fluid 
5 communication with said inflatable portion and said second 

end to provide means for inflating said inflatable 
portion; 

an expandable stent member capable of permanent 
deformation when expanded, at least a portion of said 
10 stent member being attached to said inflatable portion by 

a bond, whereby upon inflation of said inflatable portion 
said bond is release from said stent to permit deployment 
of said stent member and removal of said catheter m emb er. 

2. The catheter system of claim 1 wherein said bond is 
an adhesive. 

3. The catheter system of claim 1 wherein said bond is 
formed from said inflatable portion. 

4. The catheter system of claim 1 wherein said bond is 
comprised of the same material as said inflatable portion. 

5. The catheter system of claim 4 wherein said stent 
member is at least partially depressed into said 
inflatable portion to create said bond. 

6. The catheter system of claim 5 wherein said stent 
member is depressed into said inflatable portion to a 
depth of about one twentieth to about one half of the wall 
thickness of said inflatable portion. 

7. The catheter system f claim 1 wherein said stent 
member is f rmed of wires or an expandable tubular member 
with perf rations. 
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8. The catheter system of claim 1 wherein said 
inflatabl portion comprises a thermoplastic elastomer. 

9. The catheter system of claim 8 wherein said 
thermoplastic elastomer is a polyure thane . 

10. The catheter system of claim 9 wherein said catheter 
member is formed from a non-elastomeric thermoplastic 
material. 

11. The catheter system of claim 10 wherein said non- 
thermoplastic material is selected from the group 
consisting of polyethylene, polyethylene terephthalate and 
mixtures thereof. 

12. The catheter system of claim 10 wherein said 
inflatable portion is formed of a non-elastomeric material 
enclosed within an elastomeric material. 

13. The catheter system of claim 2 wherein said adhesive 
has a modulus of elasticity which is sufficiently similar 
to the modulus of elasticity of said inflatable portion 
such that upon expansion of said inflatable portion said 

5 bond does not separate from said inflatable portion and 

sufficiently less than the modulus of elasticity of said 
stent member such that bond will separate from the stent 
member upon inflation. 

14. The bond of claim 13 wherein said adhesive is a 
polyur ethane . 

15. X method for producing a catheter system for 
introducing and implanting a stent member, said method 
comprising the steps ofi 

(i) positi ning an expandable, permanently 
5 def raabls tubular shaped stent member around an 

inflatable portion f a cathet r member; 
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<ii> .off ning the aurfaca of aaid inflatabla 
portion; and 

(Ui) allowing th. .oft.n.d .urf.c. to return to it. 
original un.oft.ned .ft.. th.r.by .dh.ring to ..id .tent 
member . 



16. Th. method of claim 15 wherein ..id .oftening i. 
achieved by application of heat. 

17 . Th. method of claim 15 wherein .aid .oftening i. 
achieved by application of a .olvent. 

18. The method of claim 15 wherein .aid depressing i« 
achieved by in«erting .aid catheter ey.tem into a heated 
fixture. 



IS. The method of claim 17 wherein .aid heated fixture i. 
maintained at between about 50*C and 250*C. 

20. The method of claim 15 wherein .aid depre.aing embed, 
■aid .tent member to a depth of about one twentieth to 
about one half of the wall thickn... of .aid inflatable 
portion. 



21. A method for producing a catheter system for 
introducing and implanting a .tent, .aid method comprising 
the steps oft 

(i) positioning an expandable, permanently 
deformable, tubular shaped stent around an inflatable 
portion of a catheter member; and 

(ii) forming an adhesive bond at at least a point of 
contact between said stent and said inflatable portion, 
said bond having an elastic modulus which is sufficiently 
lower than the elastio modulus of the stent and 
sufficiently similar t the elastic modulus of aaid 
inflatable p rtioa such that up n expansi n of said 
inflatable p rtion said b nd will be released from said 
■tent but not from said inflatable portion. 
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22. The meth d £ claim 21 wherein said forming step 
further includes: 

softening a surface of said inflatable portion at 
said point of contact with said stent to adhere said stent 
to said inflatable portion. 

23. The method of claim 21 wherein said forming step 
further includes: 

applying an adhesive to said inflation portion at 
said point of contact with said stent. 

24. The method of claim 23 wherein said applying step 
further includes i 

providing an adhesive having a modulus of elasticity 
which is substantially similar to the modulus of 
elasticity of said inflation portion. 
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FIG.6B 
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